Purpose of the Study: The main objective of this study was to reveal generalizable associations across caregiver burden (CGB), caregiver depression (CGD), care recipient cognitive ability (CRCA), and care recipient behavioral and psychological symptoms of dementia (BPSD). Design and Methods: Studies published between 2004 and 2014 and reporting CGB and/or CGD together with CRCA and/or BPSD were included. Only 95 out of 1,955 studies provided enough data for data clustering with the Self-Organizing Map (SOM) and 27 of them for meta-analyses based on correlation coefficients. Results: Caregiver and care recipient symptoms were not tightly associated with each other, except for the CGB-BPSD interaction at the individual level. SOM emphasized the cluster comprising studies reporting low CGB, low CGD, high CRCA, and few BPSD. Meta-analyses indicated high heterogeneity between the original studies. Implications: Relationships between caregiver and care recipient symptoms should be treated as situation-specific phenomena, at least when the symptoms are moderate at most. Dementia caregiving per se should not be understood as a source of stress and mental health problems. More systematic and coherent use of measures is necessary to enable a comprehensive analysis of caregiving.
Regarding the caregiver's background factors, previous meta-analyses have identified female and spousal caregivers to be at especially high risk for both burden and depression (Pinquart & Sörense, 2006 although contradictory results have also been reported (De Fazio et al., 2015) . One possible explanation for spousal caregivers' higher burden may be the fact that they provide more care than other caregiver groups such as children (Pinquart & Sörensen, 2011) . Findings on the relationship between CGB and care recipient behavioral and psychological symptoms of dementia (BPSD) are shown to be associated with CGB (Sutcliffe, Giebel, Jolley, & Challis, 2016) and accounted for approximately 25% of the variation in measures of burden (Brodaty & Luscombe, 1998) . Caregiver depressive symptoms in turn are mostly predicted by estimating BPSD (Finkel, Costae Silva, Cohen, Miller, & Sartorius, 1996; van der Lee et al., 2014) . In general, BPSD are defined as signs and symptoms of disturbed sensory perception, thought content, mood disturbance, and/or disturbing behavior (Finkel et al., 1996) . These symptoms are among the most stressful and they affect both dementia patients' and caregivers' morbidity and quality of life. On the other hand, BPSD are common already at the early stage of Alzheimer's disease (Karttunen et al., 2011) .
The interventions implemented to reduce CGB and caregiver depression (CGD) have shown positive effects but also contradictory findings partly due to multifaceted selection of risk factors which were hypothesized and detected to cause burden and depression (Sörensen & Conwell, 2011; van der Lee et al., 2014) . Specifically, the relationships between CGB and CGD with care recipient cognitive ability (CRCA) and BPSD are not clear (Zarit, Femia, Kim, & Whitlatch, 2010) . Contradictory results inevitably modify the identification of risk factors and outcomes, which in turn affects the design of interventions and complicates choosing the right stage of the caregiving process when the risk factors and outcomes should be measured (Zarit et al., 2010) .
The main objective of this study was to generate information and knowledge to benefit both theory and practice by revealing generalizable associations between CGB, CGD, CRCA, and care recipient BPSD. In this case, theory refers to relating the key concepts in dementia caregiving with each other and practice to designing interventions. The chosen unique methodological approach, a combination of neural network clustering and meta-analysis, enabled us to investigate whether the strength and/or direction of the relationships between caregiver and care recipient symptoms are related to the severity of either one or both symptoms in question, which actually can be an important reason for somewhat inconsistent findings concerning the symptoms and their relationships in general. The additional aim of this study was to find out how different background factors associate with the caregiver's and care recipient's symptoms.
Design and Methods

Search Strategy
A systematic search of three databases, Scopus, PubMed, and CINAHL, was conducted to identify studies in which informal dementia CGB and/or CGD had been quantitatively measured. The search was restricted to English language peer-reviewed journal articles published between 2004 and 2014 to ensure the repeatability of the review process. The databases were last accessed on October 2, 2015, when 2015 was still ongoing and the availability of full-text versions of the articles published before 2004 appeared to be poor. Figure 1 shows the process of study selection as it proceeded in Scopus applying the following search terms combined with Boolean operators: TITLE-ABS-KEY(dementia OR alzheimer* AND caregiv* AND burden OR depression) AND DOCTYPE(ar) AND LANGUAGE (English). Two authors (A. Voutilainen and N. Ruokostenpohja) selected the studies independently to prevent selection bias.
Inclusion and Exclusion Criteria
As the aim was to reveal relationships between the caregiver's and care recipient's symptoms, the original studies were included only if CGB and/or CGD were measured and reported together with CRCA and/or care recipient BPSD. To enable comparisons across the four measures, only the following instruments were accepted due to their demonstrated comparability. CGB was measured with the Zarit Burden Interview (ZBI) (Zarit, Reever, & Bach-Peterson, 1980) or its shortened version; CGD was measured with the Center for Epidemiological Studies Depression Scale (CES-D) (Radloff, 1997) or its shortened version or Geriatric Depression Scale (GDS) (Yesavage & Brink, 1983) or its shortened version GDS-15 or Beck Depression Inventory (BDI) (Beck, Ward, Mendelson, Mock, & Erbaugh, 1961) or its revised version BDI-II. CRCA was measured with the Mini-Mental State Examination (MMSE) (M. F. Folstein, S. E. Folstein, & McHugh, 1975) , and care recipient BPSD was measured with the Neuropsychiatric Inventory (NPI) (Cummings et al., 1994) or its revised version NPI-12 or its shortened version NPI-Q.
Studies in which CGB was measured with the Neuropsychiatric Inventory Caregiver Distress Scale (NPI-D) (Kaufer et al., 1998) were excluded from the present data, as the correlation between ZBI and NPI-D appears to be only moderate (r = .51) (Huang, Lee, Liao, Wang, & Lai 2012; Melo, Maroco, & de Mendonça, 2011) . CES-D, GDS, and BDI were accepted as the measure of CGD, because they have been found to be comparable with each other; correlations between the total scores of CES-D, GDS, and BDI range between .69 and .84 (Ferraro & Chelminski, 1996; Jung et al., 1997; Kojima et al., 2002) . The Hamilton Rating Scale for Depression (HAM-D or HRS-D) (Hamilton, 1960) is comparable with GDS (Yesavage & Brink, 1983) , but demonstrations regarding its comparability with BDI have shown contradictory results (Akdemir et al., 2001; Beck, Steer, & Carbin, 1988) thus, studies using solely HAM-D were excluded from the data. MMSE was developed to screen cognitive function (Folstein et al., 1975) and it is used to measure dementia severity owing to its correlation with actual severity measures, such as the Clinical Dementia Rating (CDR) (r = .28−.76) (Perneczky et al., 2006) and the Global Deterioration Scale (r = .778) (Mougias, Politis, Lyketsos, & Mavreas, 2011) . The strength of the correlation between MMSE and CDR, however, appears to be dependent on the severity of dementia (Perneczky et al., 2006) . MMSE has been proposed to offer modest prediction accuracy for ruling out dementia in primary care with a large measurement error. For other purposes it should be combined or replaced with other methods (Mitchell, 2009 ). However, MMSE was chosen to be included in the final data instead of the severity measures due to the fact that it was a more commonly reported measure than the actual severity scores. MMSE was reported in 47% of the articles screened for eligibility, whereas CDR and the Global Deterioration Scale were reported in 9% and 6%, respectively.
ZBI, CES-D, GDS, BDI, MMSE, and NPI values were linearly converted to a 0−100 scale to enable comparison across studies and clarify the interpretation of results. In the case of longitudinal and intervention studies, only baseline information was extracted and forwarded to data clustering and meta-analyses.
Self-Organizing Map
The Kohonen's Self-Organizing Map (SOM; Kohonen, 2013) was used to cluster the data according to CGB, CGD, CRCA, and care recipient BPSD. The SOM is an artificial neural network especially suitable for exploratory data mining, that is, discovering patterns in large multidimensional data sets. The SOM is highly flexible and the results can be further analyzed with other methods (Voutilainen, Kvist, Sherwood, & Vehviläinen-Julkunen, 2014) and/or combined with results provided by other methods (Voutilainen et al., 2015) . The SOM has been used for data classification, data compression, pattern recognition, and diagnostic purposes in a wide variety of fields of science (Oja, Kaski, & Kohonen, 2002) , but rather rarely in health sciences (Voutilainen et al., 2014 (Voutilainen et al., , 2015 . In this study, the SOM was chosen as the clustering method mainly owing to its ability to deal with missing data points. In the basic SOM, as in the present case, missing data points are simply excluded from calculations (Vesanto, Himberg, Alhoniemi, & Parhankangas, 2000) still retaining all statistical units in the clustering process. For an in-depth description about the SOM algorithm and how to perform it in the MATLAB statistical environment, see the SOM Toolbox for Matlab 5 .
The k-means clustering has been found to be an effective approach for clustering the SOM . The basic idea of the k-means method is rather simple: the algorithm randomly generates k initial means within the data and then associates each observation with its nearest mean. The number of initial means can be predetermined or the optimal number of clusters can be chosen from the resulting solutions. In the latter case, the choice is made on the basis of numerical criteria such as the Calinski-Harabasz criterion (Calinski & Harabasz, 1974) .
Data Clustering
Data were arranged in a 92 (rows) × 4 (columns) matrix and normalized to unit variance. Each row represented one journal article corresponding to one survey and dataset. The columns represented CGB, CGD, CRCA, and care recipient BPSD scored on a 0−100 scale. Each missing data point was termed as unknown with NaN, a classic not a number character, to enable processing of input data . The total number of missing data points was 116 representing 31.5% of the total number of data points. The SOM was executed in the MATLAB environment using the batch training algorithm provided by the SOM Toolbox implementation and a hexagonal lattice was selected as the SOM topology type . The optimal size of the SOM was decided by minimizing the quantization and topographic errors. The k-means partitioning was used to search for high-density regions (clusters) in the SOM and the optimal number of clusters was decided according to the Calinski-Harabasz criterion. The k-means partitioning was executed and "calinski" calculated in R, a free software environment for statistical computing and graphics, using the package "vegan" (Borcard, Gillet, & Legendre, 2011; Oksanen et al., 2016) . The quantization and topographic errors as well as the calinski are relative variables and, therefore, they cannot be categorized into low and high, but they are used to choose the best possible solutions case-by-case.
A univariate analysis of variance (ANOVA) with the Tukey's post hoc test was used to test differences in caregiver and care recipient symptoms as well as features of the original datasets including caregiver and care recipient background information across the SOM clusters. When necessary, variables were log 10 -transformed to retain the homogeneity of variances across the clusters. Levene's test was used to test the homogeneity of variance. The ANOVA, Tukey's test, and Levene's test were performed with IBM SPSS Statistics 21. Pearson's chi-squared test (χ 2 ) calculated by hand was used to test the dependence between the origins of data sets and SOM clusters. Only the three most common origins, Europe, North America, and Asia, were included in the test.
Meta-analysis
Meta-analyses were executed in R using the package "meta" (Schwarzer, 2015) . Altogether, four separate random effects meta-analyses were performed on the following relationships: CGB versus CRCA, CGB versus care recipient BPSD, CGD versus CRCA, and CGD versus care recipient BPSD. Pearson's or Spearman's correlation coefficients where used as dependent variables in the meta-analyses. If no unadjusted correlations were reported, standardized slopes of linear regression models were extracted. When only unstandardized slopes (b) were reported (Haro et al., 2014; Rosness, Mjørud, & Engedal, 2011) , correlations (r) were approximated by applying the formula:
, and the approximated range of effects based on tau were calculated to quantify heterogeneity in the metaanalyses (Borenstein, Hedges, Higgins, & Rothstein, 2009; Higgins, 2008; Higgins, Thompson, Deeks, & Altman, 2003) .
Results
Search Results
The search resulted in 1,955 hits in Scopus (Figure 1 ). The first selection was carried out on the basis of titles and abstracts and resulted in 365 studies. The second (data clustering) and third selections (meta-analyses) were executed after reading the methods and results sections of the articles, or entire articles, if necessary. The most frequent ground for exclusion in the second selection was that no CRCA and/or BPSD were reported (n = 70) followed by being a "dataset duplicate," that is, the same dataset was analyzed in more than one study (n = 59). Finally, 92 studies were eligible for the SOM clustering and 27 of them for the meta-analyses (Supplementary Table 1 ).
Clustering of Caregiver and Care Recipient Symptoms
Size of the optimal SOM proved to be 49 cells corresponding to a 7 × 7 lattice with a quantization error of 0.782 and a topographic error of 0. The k-means partitioning divided the SOM into five clusters (Figure 2 ) with a calinski value of 34.041. The calinski value of a seven-cluster solution was even higher, 35.047, but two of the seven clusters consisted of only four SOM cells and, therefore, the five-cluster solution was chosen to be analyzed further instead of the seven-cluster solution. The SOM component planes did not reveal any evident associations between caregiver and care recipient symptoms (Figure 2) . Each of the four variables had a somewhat unique plain structure.
The largest cluster with 12 SOM cells and 21 studies (indicated with A in Table 1 and Figure 2 ) was characterized by studies in which CGB was not measured. The mean value of CGD was high in cluster A, higher than in clusters Figure 2 . SOM clustering of 95 studies reporting at least two of the following variables: caregiver burden, caregiver depression, care recipient cognitive ability, and care recipient behavioral and psychological symptoms of dementia (upper subfigure). SOM component planes of caregiver burden, caregiver depression, care recipient cognitive ability, and care recipient behavioral and psychological symptoms of dementia (lower subfigure). Bars denote scores on a 0−100 scale. SOM = SelfOrganizing Map.
B, C, and E. The second largest cluster, B, in turn, was characterized by studies in which CGB was low (Table 1) . On the other hand, cluster B included many studies in which CGD was not measured. Actually, CGD was measured only in 5 out of the 21 studies belonging to cluster B. Clusters A and B were formed mainly with respect to missing values.
Clusters C and D were the most interesting ones. Cluster C comprised 9 SOM cells and 18 studies, whereas cluster D comprised 11 SOM cells and 16 studies. In these clusters, the proportion of missing values was acceptable (Table 1) . Cluster C was characterized by studies in which CGB and CGD were low, BPSD were mild, and CRCA was relatively high (Table 1) . In other words, studies which included unburdened, nondepressed caregivers taking care of care recipients with only a minor decline in cognitive abilities and a few mild BPSD were typical for cluster C. In contrast, cluster D included studies reporting high CGB and CGD. 66.7 ± 16.9 70.2 ± 11.5 73.3 ± 9.0 77.4 ± 9.5 Unknown, n (%) 3 (14) 5 (24) , p < .05), ns denotes statistically nonsignificant (p > .05) difference between the clusters. BDI = Beck Depression Inventory; CES-D = Center for Epidemiological Studies Depression Scale; CG = caregiver; CR = care recipient; GDS = Geriatric Depression Scale; MMSE = Mini-Mental State Examination; NPI = Neuropsychiatric Inventory; SOM = SOM = Self-Organizing Map; ZBI = Zarit Burden Interview. a Variable and/or cluster in question was excluded from the ANOVA due to small n.
Cluster E was the smallest one with 7 SOM cells and 16 studies. The cluster was characterized by studies in which BPSD were measured and found to be abundant and/or rather severe (Table 1) . The mean CGB also was high in cluster E, but it was based on only two studies and, consequently, no generalizable conclusions can be drawn from this result.
Statistical testing did not reveal any significant effects of caregiver and care recipient background information on data clustering (ANOVA or χ 2 , p < .05 in each case) ( Table 1) .
Correlations Between Caregiver and Care Recipient Symptoms
Altogether, 27 studies out of the 95 studies eligible for the SOM clustering provided enough data for the metaanalyses. In the relationship between CGB and CRCA (six studies included), the pooled correlation was negative indicating that CGB increases when CRCA decreases (Table 2) . However, the range of the pooled correlation was very large, from −1 to .616, and the p value for the test of the model's overall effect was nearly .2. Moreover, on the basis of I 2 the proportion of true heterogeneity was large. In the relationship between CGB and BPSD (16 studies included), the pooled correlation was positive and the p value for the test of the model's overall effect was less than .0001 indicating that CGB increases together with BPSD, but, again, the range of the pooled correlation was wide, from −.152 to .994, and the proportion of true heterogeneity was large ( Table 3 ). The Pearson's correlation coefficient of CGB and CRCA did not significantly correlate with the severity of CGB or that of CRCA. The same was true for the correlation coefficient for CGB and BPSD: it did not correlate Note: Forest plot indicates mean and 95% confidence interval for the mean. Random effects model, z = 5.9369, p < .0001, τ 2 = 0.0821, I 2 = 95.1%, Q = 309.27. BPSD = average score of care recipient behavioral and psychological symptoms of dementia on a 0−100 scale; CGB = average caregiver burden on a 0−100 scale; r = Pearson's correlation coefficient reported in the original study. with severity of the symptoms in question. P value for the correlation was higher than .6 in each case and scatter plots did not reveal any signs of nonlinear relationships.
The meta-analysis on the relationship between CGD and CRCA (nine studies included) rather convincingly showed that there is no actual relationship (Table 4 ). The pooled correlation ranged from −.283 to .203, and the p value for the test of the model's overall effect was almost .5. The correlation coefficient for CGD and CRCA was slightly and negatively correlated with the severity of CGD (r = −.550), but due to the small number of studies included, the correlation was not statistically significant (p = .125). The negative correlation detected was mainly a result of the two highest depression values which associated with the two most negative correlation coefficients of CGD and CRCA (Table 4 ). Regarding the relationship between CGD and care recipient BPSD, the meta-analysis (nine studies included) cautiously suggested a positive association so that CGD increases together with BPSD (Table 5 ). The pooled correlation ranged from −.042 to .452 and the p value for the test of the model's overall effect was less than .0001. The correlation coefficient for CGD and BPSD did not correlate with the severity of CGD and BPSD; the p value for the correlation was higher than .9 in both cases. Scatter plots did not show any signs of nonlinear relationships. The proportions of true heterogeneity in the "caregiver depression" meta-analyses were slightly smaller than in the "caregiver burden" meta-analyses indicating that the relationships of CGD with CRCA and BPSD in general may be less situational.
Conclusions
Often, CGD is seen to be closely connected with CGB (Schoenmakers et al., 2010) , which in turn has been associated with care recipient BPSD (Sutcliffe et al., 2016) . The preset SOM clustering did not suggest any group-level associations between caregiver and care recipient symptoms. The clustering supported the conclusion that the four caregiver and care recipient symptoms are only indirectly Note: Forest plot indicates mean and 95% confidence interval for the mean. Random effects model, z = −0.7182, p = .4726, τ 2 = 0.0148, I 2 = 64.5%, Q = 22.54. CGD = average caregiver depression on a 0−100 scale; CRCA = average care recipient cognitive ability on a 0−100 scale; r = Pearson's correlation coefficient reported in the original study. Note: Forest plot indicates mean and 95% confidence interval for the mean. Random effects model, z = 4.2273, p < .0001, τ 2 = 0.0152, I 2 = 76.2%, Q = 33.6. BPSD = average score of care recipient behavioral and psychological symptoms of dementia on a 0−100 scale; CGD = average caregiver depression on a 0−100 scale; r = Pearson's correlation coefficient reported in the original study. associated with each other, that is, via intermediate factors. Moreover, the SOM clustering did not show any relationships between the symptoms and background factors of caregivers and care recipients including age, gender, and kinship at the group level. These findings further corroborate the notion that caregiving situations are not stressful for every caregiver (Roth, Fredman, & Haley, 2015) , even though follow-up studies report women and spousal caregivers are more vulnerable to burden and depression than men and non-spousal caregivers (Joling et al., 2010; Välimäki et al., 2015) . This coincides with Pinquart and Sörensen's (2006) conclusion, which showed real gender differences in depression and physical health of caregivers that were larger than in the general population. Still, there are more similarities than differences between female and male caregivers (Pinquart & Sörensen, 2006) . As they note, gender differences are subject to social change.
The main question to be raised concerning the SOM results is: Can the associations across caregiver and care recipient symptoms as well as between the symptoms and background factors be different at the individual than group level? If yes, it would mean that the relationship between CGB and care recipient symptoms of dementia, for example, is positive such that more severe and/or frequent symptoms result in higher burden (Sutcliffe et al., 2016) when cases are studied individually, but the relationship disappears when cases are pooled. This kind of phenomenon is possible if the dependent variable, depression in the present example, varies only slightly between cases. In other words, the narrow range of the dependent variable dilutes the relationship at the group level. This, actually, may be the answer to the present SOM results.
The mean values of CGD, CGB, CRCA, and care recipient BPSD did not vary much between the SOM clusters; the average levels of depression, burden, and BPSD were low, below usual cutoff points for moderate symptoms, and CRCA was rather high in all studies included. This finding strengthens the view that family caregiving is not always highly stressful but may actually be associated with health benefits (Roth et al., 2015) . Taken together, these findings suggest a role for caregiver health protective dynamics in successful homecare. One applicable methodological approach is to study family caregiving salutogenically, for example, detecting the complexity of health assets and stressors (Välimäki et al., 2014; Wennerberg, Lundgren, & Danielson, 2012) . The salutogenic approach brings together stressors as well as exploration of protective factors for health maintenance. Future studies need to exploit measures that assess caregivers' management of their own health and health protective dynamics.
In any case, the present SOM clustering needs to be interpreted in light of the weak relationships across CGD, CGB, CRCA, and care recipient BPSD as well as those between the symptoms and background factors of caregivers and care recipients when caregivers are moderately depressed and/ or burdened at most and, simultaneously, care recipients do not suffer from severe cognitive impairment and they have only a few and/or mild BPSD. If conclusions regarding the ultimate roles played by the relationships across caregiver and care recipient symptoms and their background factors in the dementia caregiving are intended to be drawn, more studies of severely depressed and/or burdened caregivers and severely demented care recipients are definitely required.
Cluster C was the only SOM cluster that stood out from the other four clusters based on all four symptom categories, CGD, CGB, CRCA, and care recipient BPSD. Cluster C included studies in which caregivers and care recipients only had mild symptoms. This supported the main message of this study: Caregiver and care recipient symptoms are not tightly associated with each other when the symptoms are moderate at most. In the case of tight associations across the symptoms, the SOM would have grouped the datasets comprising the most depressed and burdened caregivers and most demented care recipients in the same cluster. In addition to cluster C, cluster D was informative. It reflected the positive relationship between CGB and CGD (Robison et al., 2009) , which, actually, was not the interest of this study.
Results of the meta-analyses were in accordance with those of the SOM clustering except for the relationship between CGB and care recipient BPSD. At the individual level, unlike at the group level, there is an evident relationship: The more frequent and/or severe care recipient BPSD, the more burdened their caregivers are (van der Lee, Bakker, Duivenvoorden, & Dröes, 2015) . The strength of the relationship, however, seems to vary a lot between circumstances, most probably due to effects of situationspecific intermediate factors. The meta-analysis also indicated a significant relationship between CGD and care recipient BPSD, as previously indicated (Schoenmakers et al., 2010) , but the relationship was much weaker than that between CGB and care recipient BPSD. It is possible that the significant correlation detected between CGD and care recipient BPSD is a result of the interaction between CGD and CGB (Schoenmakers et al., 2010; Välimäki et al., 2015) . Interestingly, there seemed to be no actual relationship between CGD and CRCA. The weak sign of the effect of depression severity on the strength and direction of the relationship was a result of two studies reporting the most extreme values (Table 4 ) and, therefore, no plausible conclusions can be drawn based on it.
When CGD, CGB, and care recipient BPSD are moderate at most and CRCA is not severely impaired, associations across the four symptom categories are weak at the group level. At the individual level, however, there is an evident relationship between CGB and care recipient BPSD, although the strength of the relationship seems to be situation specific.
These results suggest several courses of action to future research. First, studies on caregiving generally recruit convenience samples, people who are well connected to communities, such as support groups. In addition, more educated, less burdened and depressive caregivers are recruited with more cognitive deficits experienced by care recipient (Pruchno et al., 2008) . That can be interpreted that family caregivers which are aware of challenges connected to caregiving might be more willing to participate to studies. Severely depressed caregivers, for example, may not be as willing to participate in studies as less depressed or healthy caregivers, or they might have been omitted due to medical reasons. Secondly, it is possible that dementia caregiving research recruiting is slightly biased whereby studies exclude less symptomized caregivers and care recipients. Thirdly, to enable more comprehensive analysis of dementia caregiving, more systematic and coherent use of measures is required. The present data gathering revealed that most caregiving studies are designed to answer specific research questions arising from local practical aims, for example. This has led to the development and use of situation-specific measures created by the authors' themselves instead of widely accepted measures as well as underutilization of data. It is typical that only variables needed to answer to the specific research question are measured. From the viewpoint of meta-analysis and other statistical methods capable of combining results of many sporadic studies, the prevalent situation in caregiving research is undesirable. In order to draw a comprehensive picture of family caregiving and to generate generalizable results, more studies investigating as many variables as possible from the study participants by applying measures, which have undergone a proper psychometric validation and, most of all, which have been compared with other measures measuring the same variable, are needed.
The results of this study to some extent support the stressprocess model (Pearlin et al., 1990) notion that studies need to take into account caregivers' internal and external resources, not just evaluation of deficits of cognition and symptoms associated with dementia. Despite a decades long pursuit to find solutions to improve family caregivers' and dementia patients' life, comprehensive timely support systems that have long-standing practical significance are warranted.
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